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258 Mr. Meikle on an improved Syphon-Hy&'ometer. 
which has most northern declination, through east, south and 
west, to 360 degrees. The immersions happen, therefore, with 
few exceptions in the two first quadrants, and the mersions 
in the two last. 
After the occultations of stars follow the mean places of 
the stars occulted, taken from. Baily's Catalogue, and so ex- 
pressed as they are wanted an the calculation of the occultations, 
which forms the subject of another part of this book*. 
The auxiliary tables which then follow will be explained in 
the paper just alluded to. The horizontal equatorial parallax 
here given, belongs to the moment of the moon's culmination; 
and the quantities ,art and ,a ~ added to the mean place of a 
star for 18a0, give very nearly the apparent plaza of each star 
which can be occultedby the moon_- 
The uncertainty about the extent of the calculation and 
the distribution of the different parts, however worthy of a 
place in this almanac, has caused such frequent changing and 
copying, that possibly some single, errors may thereby have 
been introduced. Should, therefore, some erroneous data oc- 
cur, (for the communication f which I shaU be very thankful,) 
I request hat the blame may not be laid on the labours of 
my coadjutors, who have performed their part of the work with 
great sacrifices. Every imperfection which may be pointed out, 
and every improvement both in form and matter which may 
be suggested, shall be duly attended to. 
The typographical beauty of the printing, a production of 
the Academical Press of this city, which has been carried to a 
high degree of perfection by a great sacrifice on the part of 
the whole Academy, and particularly of an individual member 
of it, one of those whose rvices are most in request,--will, it 
is hoped, satisfy every one as a worthy accompaniment, without 
laying any claim to ornament or sl~lendour. On a close ex- 
aminatlon, judges in these matters will not fail to perceive the 
careful management of the superintendent of the press, who 
has spared no pains in the first arrangement to~ive all the aid 
f hxs experience to the execunon of my wishes. 
XLV. On an improved Syphon-Hydrometer. By Mr. HENRY 
MEIKLE t. 
I N the Philoso. p hieal Ma g azine for Se p tember 1826, ( vol. lxviii . 
p.166) Iproposed an instrument to be used as a hydrometer, 
consisting of an open glass tube thrice bent, so as to have four 
* The part of the Ephemeris here mentioned, will probably appear in 
a future Number of the Phil. Mag. and Anna]s.--EDiT. 
t Communicated by the Author. 
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straight parallel legs; and though alittle complex,it has obviously 
the property of being free from the effects of capillary action. 
In the Edinburgh Philosophical Journal for January 1827, a me- 
thod is given for applying the simple syphon to the same pur- 
pose, but which is not so entirely unaffected by capillary ac- 
tion. The same method, however, appears to be still suscep- 
tible of considerable improvement, soas to be rendered one of 
the simplest, and at the same time furnishing apretty accurate 
instrument, What I would suggest, as likely to render a simple 
glass syphon very convenient as a hydrometer, is merely to 
put a small hole in its upper or bent part. On immersin~each 
le of such a syphon in a separate liquor, a portion of me air 
g . o ° escapes through the hole, and allows the hqu~ds to use in the 
tubes to the level of their cisterns. If we now apply the finger 
to the hole, and raise the instrument, I need scarcely say, not 
wholly out of the fluids, the liquors will be raised in the tubes 
by the pressure of the atmosphere, so as to form columns ele- 
vated to heights above their respective cisterns inversely pro- 
portional to their specific gravities. For the weights of the 
two columns must obviously beequal; each beingthe difference 
between the pressure of the atmosphere and that of the in- 
cluded air. 
If the tube be pretty wide, the effect of capillary action may 
in most cases be neglected: so that, the one column being 
water, we divide its length by that of the other liquid, and ob- 
tain a quotient which is the specific gravity of the latter. But 
the effect of capillary action may be easily obviated altogether, 
by holding the syphon at two different heights, and noting the 
corresponding columns. Thus if at one height we have a co- 
lumn of wate-r =W,  and at another height = w; while the 
izorresponding columns of another fluid are respectively A 
and a; the specific gravity of the latter, freed from capillary 
action, is 
"W--w 
A- -a  " 
For, if x be the capillary part of the column of water, and y 
that of the other fluid, we should correct he columns for ca- 
pillary action, by diminishing them respectively by x and y; 
whence the specific gravity becomes 
W--x  w- -x  W- -w 
A- -y  a - -y  A - -a  
We thus obtain the specific gravity free from capillary action, 
by dividing the difference of the columns of water by the dif- 
ference of those of the other fluid. The greater these differences 
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can be made, so much the better; even using, perhaps, for the 
~horter columns the mere capillary elevations. 
In transparent liquors, we may make the one pair of co- 
lumns A and W to be depressions under the surfaces of the 
liquids contained in glass cisterns; which may be eiTected by 
immersing the. instrument with the hole previousl, y stopped, to 
confine the air. The depths of the IJepresslons, when m- 
creased respectively by x and 3/, should, like the former co- 
lumns, be inversely as the specific gravities of the liquMs. 
Consequently the required specific gravity becomes 
W+~ w--x W+w 
A+---'-7 = a-y  = A+a'  
which, as the numbers may be larger, is likely to be more ac- 
curate than the former. For in this case we obtain the spe- 
cific gravity by dividing the sum of the elevation and depres- 
sion of the water by the sum of those of the other fluid. 
There is still another case in which all the columns may be 
depressions, and which obviously makes the specific gravity 
w+x w+~ W~w 
where the rule is the same as in the first ease. I may remark, 
that in all the cases, we might use in place of one o f  the pairs 
of columns, the mere capillary elevations, with proper signs. 
As a hole may be apt to weaken a glass tube, especially at 
the curved part where it should be strongest; two straight 
pieces of glass tube may be joined, as I have done, by means 
of a bit of bent tin-tube. The hole may then be more easily 
miLde, and will be less apt'to weaken the instrument. The legs 
of the syphon should be graduated or divided into small equal 
parts. This may be very easily done by merely transferring 
to the tubes, with the assistance of a square, the divisions which 
are already made on any scale of small equal parts. It is ob- 
vious that the legs ought to be parallel. 
Nearly allied to the syphon-hydrometer, is a more complex 
instrument, called a pump-areometer. It is so named, from 
its. being furnished. . with a pump at its upper part for exhaust- 
mg the air to mduce the liquids to rise. The requisite de- 
gree of exhaustion, however, is so very trifling, that it may be 
effected, were it in the least necessary,by merely sucking with 
the mouth at the orifice of a stopcock attached to the top of 
a syphon. H~aY ME]KLE. 
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